Resulting from field work in all seasons 120 taxa are newly recorded for the island of Antikythera, among them 13 local or Aegean endemics. The total number of native plant taxa on the island is raised to 336. From the nearby islets Thimonies and Prassou, thus far unexplored botanically, 8 and 98 taxa, respectively, are recorded. Chorological and biological spectra of the total flora of the islands are given and discussed. A description of the vegetation of the area is added, including a vegetation map. The need for intensive exploration of the Greek island flora during all seasons is emphasized.
Introduction
The island of Antikythera is very interesting floristically and biogeographically, due to its special geographic position and geohistory. The island is a remnant of a former land bridge connecting Crete with Peloponnisos (Dermitzakis & Papanicolaou 1981) . According to paleogeographical data, it became isolated from Crete and Kythera-Peloponnisos in the Pliocene, i.e. 4.5-2.5 million years ago. The remnants of the above-mentioned land bridge consist of three inhabited (Elafonisos, Kythera and Antikythera) and a number of smaller and uninhabited islands (Fig. 1) .
Kythera, including its offshore islets, and Elafonisos are floristically well known (Greuter & Rechinger 1967 , Yannitsaros 1969 , 1971 , Jagel 1992 , Iatrou 1994 , Panitsa & al. 2004 . The third island, Antikythera, with its adjacent islets Prassou and Thimonies, is scarcely explored and only a single floristic catalogue exists, prepared almost 40 years ago (Greuter & Rechinger 1967) . It is a nice coincidence that the results of our explorations can be published in a Festschrift in honour of one of the authors of that contribution. It was based
Material and methods
The plant list given below is based mainly on collections and observations made by the authors during mid November 1996, early April and mid June 1997 and mid April 2000. Vouchers are deposited in Patras (UPA). The floristic information given by Greuter & Rechinger (1967) , 226 taxa for Antikythera, has also been considered for the analysis of the flora, but is not listed here. Included are 17 records sent to the authors by Dr Ralf Jahn, who visited the main island on 17-18 May 1995, and not found by us. The identifications and the nomenclature are mainly based on Flora Europaea (Tutin & al. 1968 (Tutin & al. -80, 1993 . In a few cases more recent publications have been taken into consideration (Greuter & al. 1984 -89, Turland 2004 , Turland & al. 1993 , Chilton & Turland 1997 , Biel 2004 , Strid & Tan 1997 , 2002 .
The chorological categories and analysis follow Pignatti (1982) except for the E Mediterranean element, which follows Davis (1965-85) . Adventive and cultivated taxa are included in the list but have not been considered in the floristic analysis. Life-form categories and the corresponding life-form spectrum are according to Raunkiaer (1934) . Chorological and life form spectra comprise the total native flora of the area studied and not only the new records presented in the plant list.
The description of the vegetation is based on field work and observations by the authors, including 36 relevés with 179 taxa taken from all different habitats (Panitsa & al. unpubl.) . The vegetation map in Figure 1C is based on aerial photographs, supported by field verification.
Results

Flora
The combination of our results with the report by Greuter & Rechinger (1967; 226 taxa from the island of Antikythera) and a species list send to us by Ralf Jahn (Regensburg, Germany) gives a total of 346 native and 11 adventive/cultivated plant taxa. This includes 336 native taxa from Antikythera, 98 from Prassou and 8 from the Thimonies. Nine of the taxa from Prassou were not found on Antikythera and two of them are Aegean endemics viz. Salsola aegaea and Filago cretensis subsp. cretensis. One "islet specialist", Lavatera arborea, was found only on the Thimonies islets. Since Prassou and the Thimonies were investigated for the first time, all taxa are new records. The same is the case with 120 native taxa from Antikythera, which were not mentioned by Greuter & Rechinger (1967 An analysis of life forms and chorology of the total flora of the islands, including the earlier reported species, is presented in Tables 1-2. In the life-form (biological) spectrum, therophytes predominate with 53.3 % and 59.2 %, for the flora of Antikythera and Prassou, respectively, followed by the hemicryptophytes (16.7 %) in Antikythera and chamaephytes (15.3 %), in Prassou (Table 1 ). The chorological spectrum of the islands is characterized by high percentages of Mediterranean elements (72.1 % for Antikythera, 68.4 % for Prassou) and by a significant representation of endemic element reaching 7.4 % for Antikythera and 8.1 % for Prassou (Table 2) .
A comparison of the biological and chorological spectra of the newly reported taxa with those of the taxa already mentioned by Greuter & Rechinger (1967) gave some interesting re- sults. The hemicryptophytes form 20 % of the new reports but only 6 % of those already known. For chamaephytes, on the contrary, the new reports have a lower percentage (5 %) instead of 16.7 % of the already known. 13 endemic taxa (10.8 % of the new records) are added to the 12 endemic taxa already known for Antikythera. Table 3 presents the distribution of 28 endemic taxa: 25 of the total flora of the island of Antikythera (5 of which where also found on the island of Prassou) and 3 found only on Prassou and not on Antikythera. Of the 13 newly recorded endemics for Antikythera, 5 are geophytes, 4 are therophytes, 3 are hemicryptophytes and 1 is chamaephyte. It should be mentioned that 6 of these 13 (46.1 %) are early spring flowering taxa (3 geophytes, 2 therophytes, 1 hemicryptophyte) and 2 (15.4 %) are autumn flowering geophytes.
The new records include also members of the phrygana and chasmophytic communities which, as has been noted by Runemark (1969) , show an uneven distribution in the Aegean area. (e.g. Phlomis fruticosa).
Plant list
Abbreviations used: (i) Localities: WP = the village of Potamos and the NW part of the island, EP = the area E-SE of Potamos, G = the village of Galaniana and the SE part of the island, P = the mountainous area from Plagara to the Cape Apolytares, T = islets Thymonies, Pr = islet Prassou. 
Vegetation
Four main vegetation types can be distinguished on Antikythera and Prassou: (1) halophytic communities, (2) chasmophytic communities, (3) dwarf shrub communities (phrygana) and (4) scrub communities with Juniperus phoenicea, Pistacia lentiscus, Quercus coccifera and Euphorbia dendroides. Figure 1C shows the main distribution of these vegetation types. Small areas with these types or their characteristic species exist outside the mapped areas. Chasmophytic and halophytic communities are assigned a higher value for naturalness since they prefer places not suitable to human activities. Scrub with Quercus coccifera and phrygana are considered as secondary communities due to human interference (agriculture, land-clearance, grazing and fires), see, e.g., Bohn & al. (2000-03) . The best developed halophytic communities have been observed on the SSW end of both Antikythera and Prassou (Fig. 1C-10) , where the inclination of the coast is more moderate (less than 30 %). They belong to the class and order Crithmo-Staticetea Br.-Bl. 1947 (-etalia Mol. 1934 ) and the alliance Crithmo-Frankenion Mayer 1995. Characteristic species of the order and class are: Crithmum maritimum, Limonium spp., Silene sedoides, Lotus cytisoides, Reichardia picroides and Parapholis incurva, while Frankenia hirsuta is the characteristic species of the alliance. Limonium virgatum and L. sieberi are the characteristic species of the associations Crithmo-Limonietum virgati Mayer 1995 and Crithmo-Limonietum sieberi Gehu & al. 1987 , respectively.
The Thimonies islets are almost in total exposed to sea waves and wind and for this reason only one of them, the one protected by the other, is inhabited by halophytic species, which can resist these extreme conditions. It has a flora dominated by islet specialists such as Allium commutatum, Lavatera arborea, Matthiola sinuata subsp. glandulosa, Elymus farctus subsp. rechingeri, accompanied by Frankenia hirsuta, Suaeda vera, Limonium sieberi and Capparis spinosa subsp. rupestris. The inclination is about 70 % and the vegetation cover at the upper part of the islet is about 80 %.
The halophytic zone is followed by the epilitoral zone, which is dominated by Cichorium spinosum in combination with, e.g., Limonium sieberi, Trigonella monspeliaca, Anthemis sco-pulorum, Silene sedoides, Rostraria cristata, Dactylis glomerata subsp. hispanica, Malcolmia flexuosa subsp. naxensis and Allium gomphrenoides. The vegetation cover in this zone is about 60 %.
Although most of the coastline consists of limestone cliffs (Fig. 1C-1) , the strong waves do not permit the establishment of a chasmophytic flora on most of their surface. This is restricted to the upper part and consequently the species are not easily reached. The best-developed interior cliff system exists on the NNW part of Antikythera (Fig. 1C-8) . The communities here consist of, e.g., Aurinia saxatilis subsp. megalocarpa, Asperula taygetea, Campanula saxatilis subsp. cytheraea, Scrophularia heterophylla subsp. heterophylla, Inula candida subsp. candida, Scorzonera cretica, Allium gomphrenoides, Brassica cretica subsp. aegaea, Valeriana asarifolia, Rosularia serrata and Sedum creticum. The plant coverage is not more than 50 % and the vegetation height about 25 cm. The species Inula candida subsp. candida and Asperula taygetea are characteristic for the association Inulo candidae-Asperuletum taygeteae Zaffran 1982 described from Crete. This association belongs, according to Zaffran (1990) , to the class Asplenietea trichomanis (Br.-Bl. 1934) corr. Oberdorfer 1977, order Petromaruletalia pinnatae Zaffran 1990 and the alliance Scutellarion sieberi Zaffran 1990. According to Dimopoulos & al. (1997) , "the low altitude order Petromaruletalia pinnatae with a high number of diagnostic taxa is a Cretan endemic syntaxon. The alliance Scutellarion sieberi is prevailing by Cretan, Aegean and East Mediterranean elements and the geographical range of its diagnostic species coincides with the range of the alliance, which at present seems to be restricted to calcareous cliffs at low altitude in Crete".
Where phrygana formations of the class and order Cisto-Micromerietea (-etalia) are well developed (Fig. 1C-9 ), xerophilous dwarf shrubs such as Sarcopoterium spinosum and Coridothymus capitatus dominate. These species are accompanied by Helichrysum conglobatum, Erica manipuliflora, Phlomis cretica, Dorycnium hirsutum and Cistus spp., as well as many annuals. Intense grazing and fires or land-clearance lead to the dominance of spiny shrubs, mostly Genista acanthoclada (Fig. 1C-2) .
In the interior of Antikythera on non-cultivated hillsides formations of evergreen, sclerophyllous shrubs appear, characterized by the dominance of Juniperus phoenicea and Pistacia lentiscus (Fig. 1C-4) . They belong to the class Quercetea ilicis Br.-Bl., the order PistacioRhamnetalia Rivas-Martinez 1974 and the alliance Ceratonio-Rhamnion Barbero & Quezel 1980. In the east and southeast of Antikythera dense, well-developed communities with Juniperus phoenicea (plant coverage 100 %, main vegetation height c. 1.8 m) have been observed on hills with an inclination of about 60-70 % (Fig. 1C-7) .
Well-developed Quercus coccifera communities are also present on Antikythera, where Quercus coccifera is dominating in combination with Calicotome villosa, Pistacia lentiscus and Coridothymus capitatus.
The SSE part of Prassou is characterized by a vegetation type dominated by Euphorbia dendroides with plant coverage of 80-100 % and a main vegetation height exceeding 1 m (Fig.  1C-3) . Combinations of species such as Pistacia lentiscus, Olea europaea subsp. oleaster or Juniperus phoenicea with, e.g., Erica manipuliflora, Calicotome villosa and Phlomis cretica are widespread. A few spots of vegetation of a similar composition with Euphorbia dendroides have been observed on the WSW part of the main island.
Discussion
The results of the present study confirm the floristic and biogeographical importance of Antikythera. To the 226 taxa given by Greuter & Rechinger (1967) for the island of Antikythera, 120 new records have been added, incuding 13 Greek endemic taxa. Many of the new records are autumn or early spring flowering taxa and this observation confirms the importance of "all seasons" floristic investigation.
The result of the floristic analysis (biological and chorological spectra) reflects the geographic position and the climate of the area studied as well as the human impact. The later is suggested by the high percentage of therophytes (53.3 %) and of leguminous taxa (14.1 %). These indicate disturbance in Mediterranean ecosystems (Naveh 1974 , Arianoutsou & Margaris 1981 , Barbero & al. 1990 , Panitsa & al. 1994 , 2003 . Even now intense stock farming takes place in Antikythera. The isolation of the island from the mainland, in combination with the fact that the number of permanent inhabitants of the island in the past was much higher, leaves no doubt that the situation was similar for other agricultural activities until a few years ago.
The high percentage of chamaephytes and hemicryptophytes depends on the frequency of limestone cliffs, which very often harbour endemic taxa (Kypriotakis 1998 , Kypriotakis & Tzanoudakis 2001 .
The percentage of Greek endemics has increased, compared to that given by Greuter & Rechinger (1967) , since among the 120 new records 13 are endemics. One of them, Allium aegilicum is a recently described local endemic (Tzanoudakis 2000) . Others provide useful information regarding the biogeographical position of the area studied and the biogeographical boundary lines in the Aegean. For some species, Antikythera seems to be the northwesternmost limit of their distribution range, suggesting a close phytogeographical relationship between this island and Crete (Iatrou 1994 ). This concerns Allium rubrovittatum, Silene integripetala subsp. lidenii and Valeriana asarifolia, which were considered Southern Aegean (Crete, Karpathos) endemics and now their range is shown to include Antikythera. Similar seems to be the situation for Nigella doerfleri, Sedum creticum and Filago cretensis subsp. cretensis, known previously only from the Cardaegean region. Allium longanum is also a southern element, but has its main distribution in Africa (Cyrenaica). In Greece it was previously known only from a few remote and isolated stations in the Aegean, viz. islets south of Astipalea, the easternmost end of Crete and the island of Gavdos (Stearn 1977 , Tzanoudakis 1986 , Bergmeier & al. 1997 . Now Antikythera appears to be the northwestern limit of its distribution range. Ranunculus cytheraeus shows a similar distribution pattern.
Other taxa support phytogeographical relationships to both the southern Aegean and Kythera-Peloponnisos regions, or to only the later one. Tulipa goulimyi and Allium circinnatum are species extending from Crete to the southern Peloponnisos. A similar distribution range is shown by the species Campanula saxatilis and Allium gomphrenoides, the first of which, however, is absent from Peloponnisos and the second from Crete (Fig. 2) .
In species or species complexes, which are represented by different morphological entities in both areas, the relation of Antikythera to the Peloponnisos prevails. So Allium circinnatum, Campanula saxatilis and the Crepis neglecta complex are represented in Antikythera not by the Cretan taxon (species or subspecies) but by the Kytherian or the Peloponnesian one.
The presence of Inula candida subsp. candida and Asperula taygetea, characteristics of the association Inulo candidae-Asperuletum taygeteae Zaffran 1982, described from Crete, points to a phytosociological affinity of Antikythera with Crete. This association belongs to the class Asplenietea trichomanis, order Petromaruletalia pinnati, alliance Scutellarion sieberi (Zaffran 1990 ) and also some characteristic taxa of the order and the alliance occur on the island, Scorzonera cretica and Valeriana asarifolia (for the order) and Allium rubrovittatum (for the alliance). Also present are the low altitude order Petromaruletalia pinnatae, considered a Cretan endemic syntaxon, and the alliance Scutellarion sieberi so far known only from calcareous cliffs at low altitude in Crete. These data show that the phytogeographical affinity of Antikythera with Crete is also reflected in phytosociological units.
